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(54) HIGH-MOLECULAR WEIGHT UPOPOLYSACCHARIDE 

(57)Abstract: 

PURPOSE: To obtain a new high-molecular weight lipopolysaccharide(LPS) high in safety 
and biological activity, thus usable as a medicine, etc. 

CONSTITUTION: This new high-molecular weight LPS is obtained from a specific kind of 
microbes and has the following physicochemical properties: (a) molecular weight 
determined by SDS-PAGE method using a protein marker is 30000-60000, and does not 
virtually contain fractions having < 10000 molecular weight; (b) hexosamine content 
determined by Elson-Morgan method is 3-9/molecular weight of 30000; and (c) 
2-keto-3-deoxyoctonate content determined by diphenylamine method is 
20-30/molecular weight of 30000. 
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* NOTICES * 

JPO and NCIPI are not responsible for any damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]Molecular weights which it was obtained from a microbial cell and measured by the SDS-PAGE method 
using the following physicochemical property of a-c and a protein marker are 30,000-60,000, Hexosamine contents 
measured by the b Elson Morgan method are [ that a with a molecular weight of 10,000 or less fraction is not included 
substantially, ] 3*9 pieces / molecular weight 30,000, And the amount lipopolysaccharide of polymers which has that 
2 .****. 3-d eoX y oct NETO contents measured with c diphenylamine method are 20*30 pieces / molecular weight 
30,000. 

[Claim 2]The amount lipopolysaccharide of polymers according to claim 1 whose microorganism is a gram-negative 
microorganism. 

[Claim 3]The amount lipopolysaccharide of polymers according to claim 1 or 2 whose microorganism is a 
microorganism belonging to a punt exhaust air (Pantoea) group. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the new amount lipopolysaccharide of polymers which shows high 
bioactive and safety and has a specific physicochemical property. This invention relates, for example to the 
remarkable and improved amount lipopolysaccharide of polymers useful to drug development, such as an 
immune-function activator, in more detail. 
[0002] 

[Description of the Prior Art] Lipopolysaccharide (lipopolysaccharide.) indicating it as LPS below - it is ■■ it is a 
conjugated compound which consists of the lipid and sugar which exist in the adventitia surrounding the 
peptidoglycan of Gram-negative-bacterium cell walls, such as Escherichia coli, a salmonella, and Bordetella pertussis. 
The volume [Jay em GYUSEN and on Earl Hacken Bee (J. M. Ghuysen and R. Hakenbeck) which are known as an 
active ingredient of an O antigen and endotoxin, "New comprehensive biochemistry (New Comprehensive 
Biochemistry)", The 27th volume, bacterial cell wall (Bacterial Cell Wall), the 18th page, and ERUSE veer (Elsevea). 
A shrine, 1994]. 

The basic structure of LPS consists of three ingredients, the hp id A which has unique lipid, the oligosaccharide called 
R core which carried out the covalent bond to it, and also O unique polysaccharide, (the volume on Nikkei biotech, the 
"Nikkei biotechnology newest glossary", the 431st page, Nikkei McGraw-Hill, Inc., 1985). 

[0003]The basic structure of lipid A is common to many strains, and the basic skeleton consisted of guru 
KOSAMINIRU glucosamine of beta- 1 and 6 combination, and has combined phosphoric acid at least with the C-lst 
place and C*4 1 in many cases, respectively. Although each amino group combines 3-hydroxyfatty acid, a hydroxyl 
group combines several sorts of saturated fatty acid, or hydroxyfatty acid and the peculiar glycolipid is formed, the 
kind of fatty acid changes somewhat with strains. Although it is an example of a small number of, basic skeletons 
completely differ, and the example which consists only of the 2,3-diamino- 2 and 3-dideoxy D-glucose is also reported 
(the volume on Noma ****, "the 49th volume of a medical department study great dictionary", the 82nd page, 
Kodansha, 1984). 
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[0004] When the structure of R core is common to the strain of most which belongs to it like Salmonella, The volume 
[Jay em GYUSEN and on Earl Hacken Bee (J. M. Ghuysen andR. Hakenbeck) by which several sorts of selectively 
different structures like Escherichia coli may be known, "New comprehensive biochemistry (New Comprehensive 
Biochemistry)", The 27th volume, bacterial cell wall (Bacterial Cell Wall), the 283rd page, and ERUSE veer (Elsevea) 
A shrine, 1994]. Although heptose and 2-****- 3-deoxy oct NETO (it may be indicated as the following KDO) are 
constituents common to many R cores and have generally combined with lipid A via KDO, The volume [Jay em 
GYUSEN and on Earl Hacken Bee (J. M. Ghuysen and R. Hakenbeck) by which existence of LPS which lacks either 
or both sides by the strain is also known, "New comprehensive biochemistry (New Comprehensive Biochemistry)", 
The 27th volume, bacterial cell wall (Bacterial Cell Wall), the 294-295th page, and ERUSE veer (Elsevea) A shrine, 
1994]. 

[0005]The structure of O unique polysaccharide is the most various in a constituent, is specific to a strain, and shows 
the activity as what is called an O antigen. Although characterized by the repetitive construct of the oligosaccharide 
which generally consists of several sorts of monosaccharides, the thing which consists of the same monosaccharide, or 
the thing which is not a repetitive construct is also known. The biosynthesis of O unique polysaccharide has received 
rule of a different gene from it of R core, It is possible to replace O unique polysaccharide of the strain which changes 
with junction or transduction, The volume [Jay em GYUSEN and on Earl Hacken Bee (J. M. Ghuysen and R. 
Hakenbeck) which are applied to the toxicity of a bacillus, research of the vaccine, etc., "New comprehensive 
biochemistry (New Comprehensive Biochemistry)", The 27th volume, bacterial cell wall (Bacterial Cell Wall), the 
265-267th page, and ERUSE veer (Elsevea) A shrine, 1994]. 

[0006]Although LPS has very various pharmacological actions, For example, when an antigen and LPS are 
simultaneously prescribed for the patient, since immunoreaction is enhanced, LPS is applied as a kind of the 
adjuvant (adjuvant) which heightens a vaccine effect now (editing besides Son Homma, "bacterial endotoxin", the 
312nd page, Kodansha, 1973). although it is reported that the molecular weights of LPS are various with millions to 
thousands according to the association condition (the volume on Homma ****.) As LPS whose molecular weight is 
30,000 to about 60,000 in "bacterial endotoxin", the 2 17*2 18th page, Kodansha, and 1973, Escherichia coli origin LPS 
of the molecular weight 30,000**5,000, the number **6 45/of molecular weights 30,000 of hexosamines, and the KDO 
number 5-**l/molecular weight 30,000 (JP,H4-49245,A), Escherichia coli origin LPS (JP,H6"40937,A) of the 
molecular weight 40,000**10,000, the number **6 45/of molecular weights 30,000 of hexosamines, and the KDO 
number 5-**l/molecular weight 30,000, etc. are reported until now. 

[0007]About the use of LPS, by the inventor of this invention, etc. until now An anti-toxoplasma agent 
(JP,H4-492459,A), A cholesterol lowering agent (JP,H4-49243,A), an anti-herpes agent (JP,H4-49242,A), An 
anti-rheumatism agent (JP,H4-49241,A), antidiabetic (JP,H4-49244,A), an anti-peptic ulcer agent (JP,H4*49240,A) 
and an immune-function activator (JP,H4-99481,A.) JP,H6 141849,A, taking orally and an endermic 
immune-function accelerator (JP,H4- 187640 ,A), the painkiller (JP,H6"40937,A), the growth accelerator 
(JP,H3"155778,A), the anti- withdrawal symptom agent (JP,H6-65092,A), etc. are proposed. 

[0008] However, LPS usually obtained from a microorganism, For a meeting, chemically by unevenness (mixture of 
various LPS in which a molecular weight differs from chemical composition). It was very difficult to specify the 
description physicochemically, and toxicity was also high, and there was a limit in application as drugs (edited by 
Japan Tissue Culture Association, the "cell growth factor partll", the 121st page, Asakura Pubhshing, 1987). 
[0009]Although the inventor of this invention was indicating existence of with a molecular weight of about 30,000 to 
60,000 LPS (JP,H4-99481,A), this is a mixture with with a molecular weight of about 5,000 to 6,000 LPS, and 
contained the considerable amount of the fraction of low molecular weight. 
[0010] 

[Problem to be solved by the invention] As aforementioned, LPS of the amount of polymers reported conventionally is 
an uneven mixture containing low-molecular-weight LPS, for example, in order to use clinically as drugs ingredients, 
such as an immune-function activator, satisfaction is necessarily impossible also from the field of safety, or the field of 
drug effect performance. 

[001l]For this reason, conventional technology was improved, amount LPS of polymers refined highly was separated, 
and it looked forward to examining that industrial usefiilness. This invention is made in view of the situation as 
above, safety is high (namely, low [ toxicity ]), and bioactive is excellent and an object of invention is to provide new 
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amount LPS of polymers specified chemically. 
[0012] 

[Means for solving problem]The result of having inquired wholeheartedly in order that the inventor of this invention 
might solve aforementioned SUBJECT, LPS to amount LPS of polymers which is reported conventionally and which 
is specified physicochemically was refined, and moreover, compared with conventional LPS, this new amount LPS of 
polymers found out that bioactive was also excellent highly [ safety ] as compared with conventional LPS, and 
completed this invention extremely. 

[0013]This invention is obtained from a microbial cell and Namely, the following physicochemical property of a-c, a) 
The molecular weights measured by the SDS-PAGE method using the protein marker are 30,000-60,000, and a with 
a molecular weight of 10,000 or less fraction is not included substantially, b) The hexosamine contents measured by 
the Elson Morgan method are 3-9 pieces / molecular weight 30,000, And the amount lipopolysaccharide of polymers 
which has that the 2-****- 3'deoxy oct NETO contents measured with c diphenylamine method are 20-30 pieces / 
molecular weight 30,000 is provided. 

[0014]In this invention, it requires also as a desirable mode that the aforementioned microorganism is Gram negative 
bacterium and that that Gram negative bacterium is a microorganism belonging to a punt exhaust air group further. 
Hereafter, this invention is explained in detail. In the following explanation, the display of percentage is a value by 
weight, as long as there is no notice especially. 

[0015]Amount LPS of polymers of this invention a gram-negative microorganism, for example, the microorganism 
belonging to a punt exhaust air group, etc., A method publicly known from a biomass of having cultivated with the 
conventional method, and having collected and collected biomasses from the culture medium, For example, heat 
phenol process [Ore Westphal (O. WestphaO editing, The MESOZZU yne carbo hydrate chemistry (Methods in 
CarbohydrateChemistry), The 5th volume, the 83rd page, Academic Press (Academic Press), and 1965] extract, and 
anion exchange resin refines further and it can manufacture. Namely, suspend the biomass of a microorganism to 
distilled water, and this suspension is added and agitated into the mixed liquor of distilled water and heat phenol of 
the amount of isochore, Subsequently, centrifuge, collect water layers, dialyze this water layer, and phenol is removed, 
It condenses by the extra **** method, a rough LPS fraction is extracted, the anion exchange chromatography (for 
example, mono- Q-sepharose or Q-sepharose is used) of a conventional method refines this fraction, and it desalts 
with a conventional method. 

[0016]Thus, by carrying out gel **** of obtained refining LPS, for example under existence of surface -active agents, 
such as a sodium deoxycholate, Only fractions containing amount LPS of polymers can be collected, intermingled 
low-molecular-weight LPS can be removed, and new amount LPS of polymers of this invention refined highly can be 
obtained. Amount LPS of polymers of this invention manufactured by the above method, Molecular weights 
measured by the SDS-PAGE method using a protein marker are 30,000-60,000, and a with a molecular weight of 
10,000 or less fraction is not substantially included as shown in the example 1 of an examination which carries out a 
postscript, b) Hexosamine contents measured by the Elson Morgan method are 3"9 pieces / molecular weight 30,000, 
And it has the physicochemical property that 2-****- 3-deoxy oct NETO contents measured with c diphenylamine 
method are 20-30 pieces / molecular weight 30,000. 

[0017]New amount LPS of polymers of this invention can also be used together with a substance which can also use it 
as drugs which have an immune-function activation operation, a medicine for animals, etc., and has other publicly 
known immune -function activation operations. Next, an example of an examination is shown and it explains in more 
detail about amount LPS of polymers of this invention. 

the example 1 of an examination amount LPS of polymers of this invention of this examination is physicochemical, 
and it investigates biological character - it carried out for accumulating. 

1) Amount LPS of polymers and conventional LPS were prepared, respectively by the same method as the 
preparation embodiments 1 of a sample, and the reference example 1. 

2) Amount LPS of measurement polymers and conventional LPS Gt is only indicated as LPS below) of the test-method 
** molecular weight were respectively dissolved in distilled water, the solution with a concentration of 2mg/ml was 
prepared, and the lOmicrog was scaled to the 1.5-ml ** plastic tube. Apart from this, 10%(w/v) SDS of 180microl, the 
5%beta-mercaptoethanol of 45microl, It added to said each sample solution, and mixed enough, and subsequently to 
under the boiling water bath during 5 minutes SDS processing fluid lOmul which added the CBB coloring matter 
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solution of 90microl, the 0.5M trischloride (pH 6.8) of 112.5microl, and the distilled water of 22.5microl, and was 
prepared was dipped, and was promptly dipped and quenched in ice water after that. 

[0018]The migration buffer solution which dissolved in 1 1. of distilled water, and prepared 10-ml 10%(w/v) SDS, 17.9 
g of fricin, and 3.03 g of tris was put into the slatrgel-electrophoresis tub (made in Mari Sol). Polyacrylamide gel was 
fixed to the migration tub 20%, the sample was put into the sample slot, and migration was continued until it fixed to 
150V and the pigment eluted voltage from gel after [ for 1 hour ] 50V. After the end of migration, the argentation kit 
161*0443 (made by Bio-Rad) performed the argentation at the room temperature, and the action was checked. 
** the fixed-quantity hexosamine content of hexosamine content -■ Elson Morgan (Elson-Morgan) - it quantified as 
follows by law (edited by Japanese Biochemical Society, a "biochemistry experiment lecture", the 4th volume, the 
377-379th page, the 1st edition, the Tokyo Kagaku Dojin publication, 1976). Dissolve LPS in distilled water, prepare a 
solution with a concentration of 2mg/ml, and the lOOmicrol is scaled to a spitz with a screw cap (made by an Iwaki 
glass company), 8NHC1 of lOOmicrol was added to this, it heated at 110 ** for 16 hours, about 200microl addition of 
after 4NNaOH was done, and pH was adjusted to seven. The lOOmicrol was scaled, it put into another spitz with a 
screw cap, the reagent A of 200microl was added, and it heated at 105 ** for 1.5 hours, and cooled with the stream. 
Subsequently, the lOOmicrol was isolated preparatively, the 96% ethanol of 670microl was added, the reagent B of 67 
moremicrol was added, it allowed to stand at the room temperature for 1 hour, and the absorbance at 535 nm was 
measured. As a standard sample for analytical curve creation, 0*800 microg/ml N-acetyl glucosamine (made by Wako 
Pure Chemical Industries, Ltd.) was used. 

Mixed liquor of the acetylacetone of A^75micro of reagents 1, and 2.5 ml of 1.25N sodium carbonate. 

Mixed liquor of p dimethylbenzaldehyde of B-1.6 g of reagents, 30 ml of concentrated hydrochloric acid, and 30 ml of 

96% ethanol. 

** The fixed-quantity KDO content of the KDO content was quantified as follows with the diphenylamine method 
[Analytical Biochemistry (Analytical Biochemistry), the 58th volume, No. 1, 123* 129th page, and 1974]. 
[0019]500 mg of diphenylamine (made by Wako Pure Chem), 5 ml of ethanol (made by Wako Pure Chem), 45 ml of 
glacial acetic acid (made by Wako Pure Chem), and 50 ml of concentrated hydrochloric acid (made by Wako Pure 
Chem) were mixed, and the KDO detecting reagent was prepared. The solution of 250microl which includes each 
sample in the 500microl by the concentration of 0.50mg/ml is mixed, and it heats for 30 minutes in a 100 ** boiling 
water bath, cools for 30 minutes in after constant temperature water (24-25 **), and is a spectrophotometer (made by 
Hitachi.). The absorbance in 420, 470, and 630 or 650 nm was measured with the model U2010 (measured value is 
respectively indicated to be A420, A470, A630, and A650). As a standard sample, EDO ammonium salt (made by 
sigma company) solution 250mul of the concentration of a O.Smicro mol was used. 

[0020]From four sorts of measured value of the sample sample and the standard sample, S value was calculated by 
the formula (l) and the S value of the sample sample and the standard sample was made into St and S s , respectively. 
Subsequently, X mols of KDO were computed by the formula (2). 
S=A420-A470+A630-A650 (l) 

X=(molecular weight of 1 mol of 0.5xS s xLPS)/(0.5xStxl0 6 ) - (2) 

** the rim lath test (the volume for Ikuo Suzuki.) whose measurement rim lath activity of rim lath activity is the 
endotoxin assay using the king crab corpuscle extract and coloring synthetic substrate which were originated by 
Levin in 1968 The 14th volume of development of "drugs- It means presenting a positivity in the quality control of 
drugs and examining method", the 227*243rd page, Hirokawa Publishing, and 1990, and this rim lath test is known 
as LPS detection system, as a reference standard - the E Coli (E. coli) of 345 pg/EU -- it measured using the 
TOKISHI color system (made by Seikagaku) using 011l:B4. 

3) The result of the test-result ** molecular weight determination of molecular weight is as being shown in drawing 1. 
Protein and amount marker of peptide molecules [94kD to which drawing 1 is an SDS-PAGE migration figure, and 
migration of the lane 1 in a figure was carried out simultaneously, 67kD, 43kD, 30kD, 20.1kD, 17.2kD, 14.6kD, 14. 
4kD, 8.24kD, 6.38kD, 2.56kD(Pharmacia manufacture)], The lanes 2, 3, and 4 are LPS (20microg, Smicrog, and 
1.25microg), the lanes 5, 6, and 7 are amount LPS of polymers (20microg, 5microg, and 1.25microgmug), and the 
vertical axis of a figure shows a molecular weight. 

[002l]The molecular weight of amount LPS of polymers was 60kDa from 30kDa like drawing 1. On the lane 5, in 
spite of having carried out migration of amount LPS of polymers of 20microg, low- molecular- weight LPS was not 
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accepted at all. From the above result, the molecular weights of amount LPS of polymers of this invention are 
30,000-60,000, and it became clear that low molecular- weight LPS was removed thoroughly. ** The number of 
hexosamines of amount LPS of polymers of invention of hexosamine ****** was the 6.187molecular weight 30,000. 
** KDO contained in amount LPS of polymers of invention of KDO ****** was the 25.387molecular weight 30,000. 
** The rim lath activity of amount LPS of polymers of invention of rim lath ****** was 1.45 EU/ng. 
[0022] Although the kind of microorganism and the manufacturing method of the sample were changed and examined, 
the almost same result was obtained. 

the example 2 of an examination - this examination investigates the acute toxicity of amount LPS of polymers of this 
invention - it carried out for accumulating. 

(1) The toxicity of LPS prepared by the same method as amount LPS of polymers and the reference example 1 which 
were prepared by the same method as preparation and the test-method embodiment 1 of a sample was examined 
using the 7-week old C3 H/helium mouse (from the Japanese Charles libber company to purchase). Each sample was 
dissolved in the physiological saline and a medicine was prescribed for the patient into the vein at a rate of per [ 5.0 
and 10 ] animal or 20 mg/kg at the mouse group which consists of one groups [ four ]. The life and death of the mouse 
were observed for after-administration 72 hours. 

(2) an examination result - the result of this examination is as being shown in Table 1. In intravenous administration, 
in amount LPS of polymers of this invention, three mice died from 20 mg/kg administration among four animals, and 
LD50 was 18 mg/kg so that clearly from Table 1, but. In LPS, total died from the dose of 10 and 20 mg/kg, and LD50 
was 6.0 - 8.6 mg/kg. Although the kind of microorganism and the manufacturing method of the sample were changed 
and examined, the almost same result was obtained. 

[0023] 
[Table l] 
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[0024]the example 3 of an examination - this examination investigates the toxicity at the time of carrying out 
intracutaneous administration of amount LPS of polymers of this invention - it carried out for accumulating. 

(1) The same amounts LPS and LPS of polymers as preparation of a sample and the example 2 of a test-method 
examination were examined by the same method as the example 2 of an examination except for having prescribed a 
medicine for the patient into the abdomen hide by the dosage of per [ 10, 20, and 40 ] animal or 80 mg/kg. 

(2) an examination result - the result of this examination is as being shown in Table 2. 40 and when 80 mg/kg 
administration was carried out, four animals died LPS among four animals in each case, so that clearly from Table 2. 
On the other hand, in amount LPS of polymers, the example of death is 0 and three animals died from the dose of 40 
mg/kg among four animals with the dose of 80 mg/kg. 

[0025]When LD50 is computed from the result of the example 2 of a pre-examination, and the example 3 of an 
examination, it is as in Table 3. Compared with it of LPS, it was about 2.5 times the value of LD50 of amount LPS of 
polymers of this also in any of intravenous administration and intracutaneous administration so that clearly from 
Table 3. These results showed that a difference of the molecular weight of LPS affected toxicity, amount LPS of 
polymers was compared with conventional LPS, and, the inside of a vein, and in the case of which [ of intracutaneous 
administration ], the toxic low thing became clear extremely. Although the kind of microorganism and the 
manufacturing method of the sample were changed and examined, the almost same result was obtained. 
[0026] 
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[Table 2] 
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[0027] 
[Table 3] 
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[0028]the example 4 of an examination - the TNF production ability which has antitumor action for the bioactive of 
amount LPS of polymers of this invention was investigated as an index. 

1) The TNF sexuparaous effect was examined by abdomen intracutaneous administration using the sample offering 
animal and the 7-week old male C3 H/helium mouse (it purchases from Charles River Japan, Inc.) of test-method 
each three groups as follows. 

[0029] 1, 10, or 0.05 ml of lOOmicro g physiological salines that are included were injected in the abdomen hide of each 
mouse, LPS obtained by the same method as amount LPS of polymers or the reference example 1 manufactured by 
the same method as Embodiment 1 was collected blood 1.5 hours afterward, and the blood serum was separated with 
the conventional method. The TNF activity in each obtained blood serum was measured by the method of being based 
on the toxicity over L929 cell, as follows, that is, L929 cell was prepared to the concentration of an 8x10 4 individual / 
lOOmicrol by the MEM culture medium which contains fetal calf serum 5%, this was wound around each hole of 96 
hole flat bottom plate lOOmicrol every, and it cultivated under 2 hours and 5%C02 existence at 37 **. ActinomycuvD 
was added at a 1 microg/ml rate after that, the serum sample or positive control Homo sapiens TNF-alpha (made by 
Asahi Chemical Co., Ltd.) which carried out stage dilution by the MEM culture medium was added every [ 50micro / 
1 ], and it cultivated on the same conditions further for 18 hours. The aspirator removed the culture medium, it 
washed by 37 ** PBS, the dead cell was removed thoroughly, the 1% methyl alcohol solution which contains Crystal 
Violet 0. 1% was added, and the viable cell was dyed. TNF activity was calculated based on the relation between the 
dilution ratio of TNF-alpha which measured the absorbance in OD (590 nm) as an index, and used this degree of 
dyeing as positive control, and an absorbance. 

2) an examination result - this result is as being shown in Table 4. In Table 4, TNF activity is the average value of 
each three groups. Having been twice [ about ] was admitted as compared with LPS by which the TNF production 
effect of amount LPS of polymers of this invention is acquired from this result by the method of the reference example 
1. Although the kind of microorganism and the manufacturing method of the sample were changed and examined, 
the almost same result was obtained. 

[0030] 
[Table 4] 
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[0031] 10 g of reference example 1 trypton (made by Difco), 5 g of yeast extracts (made by Difco), NaCl (made by Wako 
Pure Chemical Industries, Ltd.) Glucose which added 10 g of bests to 1 1. of distilled water, adjusted pH to 7.5 by 
NaOH, sterilized with autoclave, and sterilized independently (made by Wako Pure Chemical Industries, Ltd.) To the 
Sakaguchi flask of 500-ml ** of 100 ml of culture media (it is indicated as L-bouillon culture medium below) added at 
a rate of 0.1% which entered, a best. -Punt exhaust air AGUROME lance (Pantoea agglomerans) saved at 80 ** A 
single colony is separated and inoculated from a preservation strain, Shaking culture was carried out at 35 ** 1 night, 
and as it was, the whole quantity was inoculated into the Sakaguchi flask of 3 liter capacity containing 1,000-ml 
L-bouillon culture medium, and was cultivated in a similar manner. 

[0032]The biomass cultivated to the table -top type fur mentor (made by B.E. MARUBISHI Co., Ltd.) of 10 liter 
capacity containing 7-1. L-bouillon culture medium was inoculated, on the conditions, aeration culture was carried out, 
the after harvest was carried out, about 70-g wet fungus bodies were collected, and cryopreservation of this was 
carried out. 500 ml of 90% heat phenol was added, and at 65-70 **, it agitated for 20 minutes, and cooled [ about 70 g 
of cryopreservation biomasses were suspended to 500 ml of distilled water, and ], at-long-intervals heart processing 
was carried out at 10,000G and 4 ** for 20 minutes, and water layers were collected. 2 times of the water layers 
which repeated the same operation as the above once [ further ] and for which phenol layers were collected are put 
together, it dialyzes 1 night, phenol is removed, and it is extra **** equipment (made by Advantec Toyo Kaisha, Ltd.) 
about the liquid in dialysis. Extra **** concentration was carried out under 2-atmosphere nitrogen gas with the 
molecular weight 200,000 cut-off film using UK-200. 

[0033]The obtained rough LPS freeze-drying thing is dissolved in distilled water, filter sterilization is carried out, 
buffer solution is added, and it is anion exchange chromatography (Pharmacia manufacture.). It applied to 
Q-sepharose first flow, the sample solution was dipped in the column with the buffer solution containing NaCl of the 
lOmM tris- HC1 (pH 7.5) and lOmM, and the rim lath activity fraction was eluted by 200 - 400mMNaCl / lOmM tris- 
HC1 (pH 7.5). Extra **** of this eluate was carried out on the same conditions as the above, and it desalted and 
condensed, and it freeze-dried and about 300-mg refining LPS was obtained from about 70-g wet fungus body. 
[0034]Next, although an embodiment is shown and this invention is explained still in detail and concretely, this 
invention is not hmited to the following examples. 
[0035] 

[Working example] 

Refining LPSlOOmg obtained by the same method as the embodiment 1 reference example 1 by the concentration of 
5mg/ml A solubilization buffer solution [3% sodium deoxycholate (made by Wako Pure Chemical Industries, Ltd.), It 
consists of 0.2M sodium chloride, 5mMEDTA 2Na, and 20mM tris-chloride, Dissolve in pH 8.3] and 20 ml of refining 
LPS solutions are calmly stratified in the upper part of a sephacryl S-200HR column (Pharmacia manufacture), It 
consisted of an elution buffer [0.25% sodium deoxycholate (made by Wako Pure Chemical Industries, Ltd.), 0.2M 
sodium chloride, 5mMEDTA, and lOmM tris-chloride, and 800-ml (50 hours) elution was carried out at the 
16ml/o'clock rate of flow by pH 8.3]. 

[0036]He is a fraction collector (made by ADVANTEC Co., Ltd.) about the eluate obtained while controlling the rate of 
flow using peristaltic pump PI (Pharmacia manufacture). Fractionation was carried out by SF2120, 240 ml (a part for 
24 fractions) of the beginning was discarded, and fractionation was carried out up to 80 fractions in 10 ml / fraction 
after that. A fixed quantity of sugar was performed with the undiluted solution or the diluent about each eluted 
fraction by phenol / sulfuric acid method (the volume on Fukui ****, "the assay of reducing sugar and the 2nd edition", 
the 5052nd page, Japan Scientific Societies Press, 1990), and the elution state was investigated. From the result of 
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an acquired elution state, existence of LPS performed SDS-PAGE among the fractionation (fractions 30*60) expected 
using 0.5 ml of each fraction of the fractions 37-55, and investigated the fractionation pattern of LPS. As a result, 
since only amount (molecular weight about 30 to 60 kD) LPS of polymers was accepted in the fractions 30-36 and LPS 
of both a polymer daily dose and low molecular weight was accepted in the fractions 37-44, the amount LPS 
fractionation of polymers of the fractions 30-36 was further refined as follows. 

[0037]Each fraction was mixed, and it freeze-dried, and suspended to ethanol, centrifugal separation removed 
deoxycholic acid meltable to ethanol, and amount LPS of polymers was collected to the insoluble fraction. Repeat the 
ethanol treatment of the amount LPS fraction of polymers twice [ further ], and deoxycholic acid is removed, Next, it 
suspended again to ethanol 70%, the buffer constituent was removed by centrifugal separation, this operation was 
repeated further 3 times, amount LPS of polymers was collected to the insoluble fraction, it freeze-dried and refined 
amount LPSabout 47 mg of polymers was obtained. 

The punt exhaust air AGUROME lance bacillus was cultivated by L-bouillon culture medium by the same method as 
the embodiment 2 reference example 1, and about 100 g of wet fungus bodies were obtained. After the physiological 
saline washed this wet fungus body 50g, and having suspended in 250 ml of chilled water, adding equivalent weight 
of 0.5N trichloroacetic acid (following TCA) solution cooled at 4 ** and shaking for 3 hours, centrifugality was carried 
out by 6,000xg at 4 ** for 30 minutes. The same operation extracted precipitate by TCA, each supernatant liquid was 
put together, and about 450 ml of supernatant liquid was obtained. After adjusting pH of this supernatant liquid to 
6.5, it was neglected at -4 ** overnight, agitating 900 ml of ethanol cooled at -10 **. Then, after melting and dialyzing 
precipitate in water, centrifugality was carried out for 30 minutes by 27,000xg, supernatant liquid was collected, this 
was freeze-dried, and it was referred to as rough LPS. 

[0038]The obtained rough LPS freeze-drying thing is dissolved in distilled water, filter sterilization is carried out, 
buffer solution is added, and it is anion exchange chromatography (Pharmacia manufacture.). It applied to 
Q-sepharose first flow, the sample solution was dipped in the column with the buffer solution containing NaCl of the 
lOmM tris- HC1 (pH 7.5) and lOmM, and the rim lath activity fraction was eluted by 200 - 400mMNaCl / lOmM tris- 
HC1 (pH 7.5). Extra **** of this eluate was carried out on the same conditions as the above, and it desalted and 
condensed, and it freeze-dried and about 200 mg refining LPS was obtained. 

[0039] Hereafter this refining LPSlOOmg by the same method as Embodiment 1 by sodium deoxycholate 
existence ization. Gel **** is carried out using a sephacryl S-200HR column (Pharmacia manufacture), Measure the 
sugar content of each fraction and existence of LPS performs SDS-PAGE about the fraction expected, The fractions in 
which only amount LPS of polymers exists were collected, it suspended to after-freeze-drying ethanol, centrifugal 
separation removed impurities, such as deoxycholic acid meltable to ethanol, amount LPS of polymers collected by 
the insoluble fraction was freeze-dried, and amount LPSabout 51 mg of refining polymers was obtained. 
[0040] 

[Effect of the Invention] New high amount LPS of polymers of bioactive is provided very highly [ the safety which can 
be used as drugs etc. ] by this invention as explained in detail above. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]Drawing 1 is the SDS-PAGE electropherogram of the amounts LPS and LPS of polymers. 



[Translation done.] 
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